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A  B  STRICT 

ON  THE  EFFECT  OF  NEUROHYPOPHYSIAL  HORMONE  ON  THYROID 


ACTIVITY 

As  to  the  influence  of  neurohypophysial  hormone  on 
the  thyroid  activity,  conflicting  results  have  been  re¬ 
ported  according  to  investigators.  The  present  experi¬ 
ments  were  carried  out  to  elucidate  the  role  of  vasopr- 
ressin  in  the  thyrotropin  discharge  and  thyroid  secretion, 
measuring  thyroidal  uptake  (T/S),  plasma 

level,  as  well  as  histological  examination  of  the  thyroid 
gland,  In  rats. 

Though  a  single  dose  of  PltreBSln  failed  to  change 
the  T/S  in  rats  kept  at  20°C,  successive  administrations 
of  PltreBSln  tannate  resulted  in  a  suppression  of  the 
rise  of  T/S  due  to  chronic  cold  exposure.  These  results 
well  coincided  with  that  in  the  hlBtologlcal  examination. 

Pitressln,  but  not  synthetic  lysine  vasopressin,  sup- 
pressed  the  PB  ^  I  level  which  was  slightly  elevated  by 
minor  surgical  stress  used.  Pitressln  and  lysine  vasopre¬ 
ssin  demonstrated  suppressive  effect  in  the  same  extent, 
if  these  preparations  were  given  i ntraperl tones lly.  The 
rise  of  plasma  PB1^3!  level  following  exogenous  thyrotro¬ 
pin  was  not  affected  by  these  neurohypophysial  prepara¬ 
tions.  The  administration  of  Pitressln  in  various  doses 
and  routes  did  never  increase  the  plasma  level  in 

the  rats  under  experimental  conditions  employed. 


jsnns  of  m  FO&mxcR  pjtoxwby  posmosi 

OH  THB  THYSOUUi  JODIDl  JWP  AW)  W*  UPTABt  ’ 

1,  Introduction 

A  number  of  attempts  were  made  to  elucidate  the  possible  hypo1*  „ 

the! ami q  neurohumor  in  regulating  the  release  of  TSH  by  the  anterior 

pituitary  gland.  The  nature  of  this  substance,  however,  remains 

unknown.  It  wa3  reported  that  the  corticctrophin  releasing  factor 

(CB?)  is  a  peptide  closely  related  to  vasopressin  (10).  This  posterior 

pituitary  hormone  was  postulated  by  several  investigators  as  a  possible 

neurohumcral  substance  participating  in  TSH  release  (5*7) •  According 
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to  these  researchers,  the  thyroidal  •  I  uptake,  the  conversion  ratio 

of  inorgenie  iodide  to  protein-bound-iodide  (PBl)  and  the  level  of 

FBI  were  stimulated  by  the  administration  of  vasopressin.  On  the 

other  hand,  entirely  opposite  evidences  were  presented  'ey  other 

investigators  (4,?).  We  observed  that  v&noprseoin  did  not  affect  the 

thyroids!  function  of  rats  at  a  warm  ambient  temperature  using  oxygen 

consumption,  FBI  and  histological  examination  as  the  indices  of 

thyroidal  activity,  cut  signifi.csntly  inhibited  the  increase  in  its 

activity  during  cold  exposure  (l),  Bkebelskaya  (11 )  reportad  that 

the  posterior  pituitary  hormone  reduced  the  ability  of  the  thyroid 
1  3] 

gland  to  accumulate  'I.  These  conflicting  results  may  be  due  to 
the  differences  ir,  the  experimental  conditions  or  the  neurohypophyseal 
preparations  used.  To  study  further  the  conditions  under  which 
Vasopressin  may  or  may  not  affect  the  thyroidal  function,  we  have 
decided  to  re-examine  the  previous  work  with  thyroid-serum  iodide 
patio  (T/S  ratio),  1^iI  uptake  and  histological  examination  to 
evaluate  the  thyroid  activity, 

2,  Materials  end  Methods 

Wister  strain  male  Tats  were  used  throughout  the  experiment.  The 
body  weight  of  rats  ranged  £r<m  130  to  340  g  in  all  of  the  study. 

But  the  rats  of  as  similar  body  weight  pn  possible  were  employed  in 
each  series  of  experiments, 

Htressin  (Park,  Davis  &  Co.')  was  diluted  with  physiological 
saline,  or  polyethylenglycol  (PEG)  and  Pities  sin  tannate  (Paste,  bayip 
*  Co.)  with  peanut  oil. 


The  T/S  ratio  was  determined  by  the  method  originally  described 
by  Vaaderlaan  and  Oreer  (12),  Two  mg  of  methyl thiouraoil  per  100  g 
body  weight  instead  of  propyl thiouraoil  was  subcutaneously  injected 
and  a  tracer  dose  of  carrier  free  was  given  45  minutes  thereafter. 
The  blood  wae  withdrawn  from  the  abdominal  aorta  under  ether  anesthesia 
1  hour  after  ^“1  and  a  single  lobs  of  thyroid  was  dissected  out, 
oleaned  off  adhes3ive  tissue  and  weighed  on  a  torsion  balance  to  the 
nearest  0.1  mg.  The  thyroid  gland  was  then  homogenized  in  7  nl  of 
10  $  trichloracetic  acid.  The  homogenate  was  centrifuged  and  2  ml 
of  the  supernatant  was  transferred  to  a  clean  tub9  for  radioassay  by- 
means  of  a  well-type  scintillation  counter.  The  blood  collected  wae 
allowed  to  clot,  centrifuged  and  aliquot  0.5  ml  of  the  serum  placed 
in  a  test  tube.  The  serum  was  added  with  4*5  ml  of  10  jJ  trichloraoetio 
acid,  mixed  well  and  centrifuged.  After  the  supernatant  was  trans¬ 
ferred  to  another  test  tube,  the  precipitate  was  washed  once  with  5  ml 
of  10  %  trichloracetic  acid  and  centrifuged.  Two  ml  of  the  pooled 
supernatant  was  served  for  measurement  of  radioactivity. 

Thyroidal  uptake  of  at  24  hour  interval  was  measured  by  direct 
counting  of  the  dissected  thyroid. 

The  disseotsd  thyroids  for  histological  examination  were  fixed  in 
formol-sublimate  or  Soilin'*  solution  and  stained  with  hematoxylin 
and  eosin. 

3.  Results 

a.  Effect  of  a  single  dose  of  Pltresain  on  T/S  ratio. 

The  mean  of  T/S  ratio  of  nontreated  rats  was  109  ±  0.4. 

Pitressin  in  a  dose  of  60  mU  in  0,1  ml  of  physiological  saline  per 

100  g  body  weight  was  given  intraperitoneally  24  hours  before  the  T/S 

determination.  Pitressin  was  also  given  90  minutes  before  the  blood 

collection,  e.g.,  it  was  injected  subcutaneously  15  minutes  after 
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methylthiouracil  and  a  tracer  dose  of  *  I  was  administered  JO  minutes 
after  Pitressin,  Physiological  saline  wae  given  in  the  control  animals 
in  place  of  Pitressin.  As  shown  in  Table  1,  no  significant,  difference 
was  observed  in  either  o&se  between  control  and  Pitrussin- treated  rats. 


2 


I 


( 


&•  saatitiU&mto  aimaffintom 

EfttlO. 

One  hundred  or  400  *0  of  Pitressin  tannat*  suspended  in  0,05  ml 
*f  pemnut  oil  per  100  «  weft  auWuftansoualy  injeoted  into 

ft  ret  once  daily  for  3  days,  fhe  reft  «ee  sftcrifissd  24  hours  after 
the  last  injection,  The  control  animals  were  treated  with  the  vehicle 
eniy  in  the  seats  fashion  as  fthftee  given  Pitressin  ftfttmftfte,  is  illusfc- 
fftied  in  Fig,  1,  the  peanut  oil  need  possessed  s  slight  goitrogenic 
effeot  on  ths  rafts,  resulting  a  slgRdfleamft  inSreiie  in  fhe  T/8  ratio. 
One  hundred  ■©  of  Pitreeeln  tannate  per  100  g  bogy  weight  of  rat  did 
not  elevate  the  T/s  further*  Four  hundred  s3J  of  Fitreesin  tannage, 
however,  rather  showed  a  suppressive  effeot  on  ths  T/S  ratio,  though 
without  effeot  on  the  thyroid  weight.  There  was  statistically 
significant  difference  between  the  T/S  ratios  of  ths  groups  of  rate 
treated  with  100  mU  and  400  n*J  of  Pitressin  tannate. 


&•  Bfteot  of  Pitressin  on  the  T/S  ratio  during  hold  exposure. 

Although  Pitressin  did  not  affeet  ths  T/S  ratio  of  rats  at  the 
ordinary  ambient  temperature,  20  °C,  it  might  modify  the  thyroidal 
activity  in  response  to  cold.  Hats  were  transferred  into  a  odd 
environment  of  10  °C  and  ths  T/S  was  determined  ^  days  thereafter. 
During  the  rats  were  exposed  to  cold,  they  were  injected  subcutaneously 
with  40  on  of  aqueous  Pitressin  dissolved  in  0.05  ml  polys thyl ensglyo ol 
per  100  g  of  body  weight  twice  daily,  or  the  veblole  only.  The  results 
are  shown  in  Fig.  2..  The  T/S  ratio  considerably  increased  in  the  poly* 
ethyleneglycol  treated  control  rats  after  the  eold  exposure.  The 
thyroid  also  increased  in  weight*  However,  in  the  rats  injected  with 
Pitressin  the  increase  In  T/S  ratio  by  the  eold  was  less  in  extent 
than  that  of  the  former,  though  no  suppression  on  the  increase  in 
thyroid  weight  was  observed  by  Pitrsssin, 


d.  histological  findings. 

Ths  histological  parameters  indicating  ths  thyroidal  activity  was 
mainly  based  on  ths  height  of  follicular  epithelium  end  the  extent  of 
ths  colloid  retention.  Sines  the  histologies  appearance  was  not 
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uniform  throughout  one  gland,  the  activity  of  the  gland  was  judged 
by  inspecting  the  serial  sections  end  it  vaa  arbitrarily  divided  into 
6  stages.  The  stags -0  represents  the  thyroid  of  the  louost  activity 
as  seen  in  the  hypophyseotosdaed  rats.  Stags  5  is  of  the  maximum 
activation  as  seen  in  the  goitrogen  treat ad  rats,  the  activity  stages 
falling  batveen  the  stage  0  to  5  were  divided  in  /.j  i,a.  ,■  Stages  1, 

2,  3  and  4* 

The  histological  picture  of  the  thyroid  of  rat  adapted  in  a  warm 
ambient  temperature  of  20  °C  showed  a  moderate  activity.  Nine  of  tbeae 
rats’  thyroids  examined  had  many  inactive  large  follicles  located  in 
the  peripheral  region  of  the  gland  containing  the  squamous  epithelium 
and  the  hard  and  dense  colloid.  In  the  center  part  of  the  gland,  there 
were  groups  of  tha  follicles  smaller  than  50  pi  in  diameter  with  cuboids! 
epithelium  of  5  -  3  >1  in  height  and  dense  colloid.  In  five  out  of  9 
thyroids,  some  lobules  contained  follicles  with  the  cuuoidal  epithelium 
and  resorption  vacuoles  in  the  faintly  stained  colloid  (Stage  2). 

Other  4  thyroid  glands  contained  a  larger  number  of  these  active 
follicles  (Stage  3)  (Table  5). 

The  thyroid  gland3  of  rats  exposed  to  cold  environment  of  10  °C 
for  1  week  were  also  histologically  examined*  They  showed  the  activi¬ 
ties  of  various  stages.  Table  ;  shows  the.  rhyreid  activity  of  rats 
used  for  too  control  animals  in  the  experiment  for  Pitressin  effect. 

Two  cut  of  10  thyroid  glands  examined  showed  the  activity  of  Stage  2, 
and  4  glands  Stage  3,  But  other  4  had  an  appearance  of  increased 
activity  indicated  by  the  presence  of  centrally  located  small  folli¬ 
cles  with  tall  columnar  epithelium  10  -  12  p.  high  and  the  faintly 
stained  colloid  containing  many  vacuole  -  like  spaces*  In  these  oases 
seme  of  the  peripheral  large  follicles  also  showed  hyperactivity 
(Stage  4).  In  general  histological  appearance,  the  secretory  activity 
of  the  thyroids  of  rats  exposed  to  cold  seems  to  be  increased  although 
considerable  difference  was  seen  from  gland  to  gland  (Table  3), 

On  the  other  hand,  the  glands  of  rats  given  Pitressin  during  the 
period  of  odd  exposure  remained  in  Stages  2  and  3,  i.e.,  in  a 
moderate  aotive  stage,  and  no  hyperactive  gland  of  Stage  4  ▼as  found 
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earn#  these'  1*4-1*.  -The  adpTraeslon  on  the  increased  tfajjwwidr  sdtiWtljr 
too  to  ooid  was  io«n  with  both  PitreMin  and  Pitressin  taunate.  The 
histological  picture  of  those  glands  did  not  depart  from  that  of  the 
20  °0  adapted  rat's  thyroid  with  the  activity  of  Stageo  2  and  3 
(Table  3). 

1^1 

£.*  Effect  of  PitreBsin  on  the  _  I  uptalco  by  the  r&t?a  thyroid# 

**  x*i 

Skabelskaya  reported  that  the  thyroidal  X*'“T  uptake  at  a  J-hour«- 

interval  was  markedly  suppressed  by  the  posterior  pituitary  hormone 

(ll).  We  have  reinvestigated  the  off  sot  of  Pitressin  on  the  thyroidal 
131 

I  uptake  in  the  identical  fashion  ae  Skebelskaya's  experiment,  accept 
we  performed  the  experiment  at  a  room  temperature  of  approximately 
20  °C,  while  he  made  his  study  in  a  considerably  oold  environment 
ranging  from  4*5  to  6,7  °C,  Pitressin  in  a  dose  of  100  mlT  or  25  mlT 
per  rat  was  subcutaneously  injected  and  a  tracer  dose  of  carrier  free 
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I  was  giver,  immediately  after  the  Pitressin  injection.  As  shown 
in  Table  2,  neither  100  mU  nor  25  mU  of  Pitressin  exerted  any  influenoe 
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on  the  thyroidal  I  uptake  at  a  3~hour*-intervsl. 

4.  lisoussion 

The  effect  of  Pitressin  in  a  various  doses  on  the  Rat's  thyroid 

.  pi 

activity  wa3  investigated  using  T/S  ratio,  thyroidal  '  I  uptake  and 
histological  examination  as  the  parameters.  Although  several  investi* 
gators  reported  a  stimulative  effect  of  the  posterior  pituitary  hormone, 
we  failed  to  observe  this  effect  but  rather  inhibitory  action  in  aqoe 
oases. 

Bottari  reported  that  Pitressin  administered  intraperl toneally 
into  a  rabbit  causes  immediate  rise  of  TSE  level  in  the  peripheral 
blood  (2). 

If  it  is  the  ease  in  rats,  an  increased  TSH  secretion  following 
the  intraperitoneal  injection  of  Pitressin  may  be  reflected  by  an 
increased  T/S  ratio.  The  effect  of  exogenous  TSH  on  the  T/S  ratio  in 
rata  was  reported  to  be  the  most  strikingly  manifested  24  hours  after 
TSH  (6,12).  The  T/S  ratio  in  rats,  however,  did  not  depart  from  the 
control  value  24  hours  after  100  oU  of  Pitressin  per  100  g  body  weight, 
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Aoiits  offset  of  subcutaneous  PI tress in  wa a  also  investigated, 
bat  no  affect  on  the  T/S  ratio  was  demonstrated* 

Long  acting  Pitreesin  t annate  in  a  dose  of  100  mU  per  100  g  body 
weight  given  onoe  daily  for  3  days  also  failed  to  produce  any  demonst¬ 
rable  effaot  on  the  T/S  and  the  thyroid  weight,  but  a  larger  dose, 

400  mU  per  100  g  body  weight,  seemed  to  suppress  the  thyroidal  activity. 
Pour  hundred  mU  of  ^itressin  may  be  an  enormously  large  amount  for 
a  rat  and  might  result  in  the  pituitary  adrenal  activation,  which 
is  likely  to  exert  a  suppression  on  the  thyroid  function  (3,8,13). 

It  is  interesting  to  see  that  40  of  Pitreesin  per  100  g  body 
weight  has  possessed  a  suppressive  effect  on  the  rise  of  T/S  ratio 
due  to  the  cold  exposure,  though  this  suppression  is  moderate  in 
extent,  This  result  coincided  well  with  the  histological  findings. 

Our  previous  work  demonstrated  an  inhibitory  sffeot  of  Pi tress in  on 
the  increase  in  thyroid  activity  during  the  cold  exposure  using  FBI, 
oxygen  consumption  and  histclogioal  examination  as  the  indices  of 
the  thyroidal  function  (l).  The  present  study  using  T/S  ratio  and 
hietologioal  examination  of  the  thyroid  gland  has  reconfirmed  the 
previous  work. 

It  may  be  certain  that  Pitreesin  in  a  dose  smaller  than  100  mU  per 
100  g  given  subcutaneously  or  in iraperitoneally  does  not  show  any 
demonstrable  effect  on  the  thyroid  function  of  rat  at  an  ordinary  room 
temperature.  But,  when  the  thyroid  is  stimulated  by  cold,  exogenous 
Pitressin  suppresses  the  response. 
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Table  1 


Effect  of  Single  Injection  of  Aqueous  Pitrecsin 
on  Thyroidal  Iodide  Pump 


Treatment 

No,  of 
Rats 

-3-.  ■— . -"y.”— -—a! 

Body  Weight  Thyrcid  Weight 

(g)  (mg) 

mean  +  S.E.  mean  +  S.E. 

t/s 

mean  +  S.E. 

P  vs 
Control 

Control 

11 

30-i  t  ')•') 

13.4  +  1.71 

109  +  8,4 

24  hr, after  Pit. 
60  mU/lCOg.i«p, 

6 

233  +6.5 

17,2  +  0.93 

124  +  10.9 

N.S. 

Saline  lp  mine, 
after  KTU 

✓ 

234  ±  5.1 

19.0  +  1,71 

139  ±  14.3 

Pit.  60  mU/lOOg 

15  mins. after  MTU 

6 

220  +  8,8 

13.3  +  0.93 

129  +  17.1 

N.S. 

Table  2 

Effect  of  Pi tr esc An  on  the  Thyroidal  "‘‘'"I  Uptake 
at  J  Hours  Interval 


Procedure 

No.,  of 

Rats 

Body  Weight 

(s) 

mean  +  S.E. 

Thyroid  Weight 

(mg) 

mean  +  S.E. 

Thyroidal15xI 
Uptake  (j£) 
mean  +  S.E. 

P  ve 
Control 

Control 

7 

154  ±  4.4 

13.6  +  1.2 

14.1  ±1.7 

Pitreesin 

100  mU/Rat  e.o. 

6 

152  +  4.8 

13.8  +  1.5 

15.2  ±  2.2 

N.S. 

Pitreesin 

25  mO/Hat  e.c. 

6 

148  ±  5.5 

12.8  +  0,7 

15.0  ±  2.8 

V.S. 

8 


Croup 


20  °C  Normal 
29  °C  Normal 
10  °C  Oil  Cont. 
Pit.  Tamu. 
PEG  Cont. 
Pit. 


Effect  of  Chronic  Administration  of 
Pltressin  Tannate  in  Oil  on  Thyroidal 
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PLASMA.  PB131I  LEVEL  IN  RATS  AND 

THE  INFLUENCE  OF  THE  NEUROHYPOPHYSIAL  HORMONE 
EtJRING  THE  SLIGHT  SURGICAL  STRESS 


1,  Introduction 

Exogenous  neurohypophysial  preparations,  either  natural  or  syn¬ 
thetic,  has  been  reported  to  increase  PB^^I  in  rabbits  (8)  and 
mioe  (12)  whose  endogenous  TSH  secretion  was  blocked  by  administra¬ 
tion  of  thyroxine.  During  the  course  of  investigation  dealing  with 

151 

the  effect  of  neurohypophysial  hormone  on  PB  '  I  in  rats,  we  have 
found  that  a  minor  surgical  manipulation  for  blood  collection  seemed 

to  stimulate  the  thyroid  activity,  though  slight  in  extent.  Further, 

the  neurohypophysial  hormone  in  a  variety  of  doses  failed  to  increase 
1 31 

PB  I  in  the  peripheral  blood  of  rat,  but  rather  suppressed  it 
during  the  stress.  The  present  study  was  made  in  an  attempt  to 
elucidate  the  mechanism  of  the  phenomena  mentioned  above, 

2.  Materials  and  Method 

Wistar  strain  male  rats  weighing  150  to  J00  g  were  used  throughout 
the  experiment.  They  were  kept  at  20  °C  for  at  least  5  weeks  prior 
to  the  experiment  and  fed  Oriental  rat’s  buiscuit, 

151 

The  rats  were  injected  with  a  ciacer  dose  of  carrier  free  ^  I, 
usually  10  to  15  ;uc  per  rat,  and  the  experiment  was  performed  4:' 
hours  thereafter.  The  ratq  were  usually  used  twice  for  experiment, 
but  at  least  a  period  of  2  weeks  was  allowed  to  elapse  after  the 
first  experiment. 

Blood  collection  was  made  ur.der  ether  anesthesia  from  the  external 
jugular  vein  by  making  a  small  cutaneous  incision  in  the  clavicular 
region.  Ether  was  inhalated  to  the  rat  only  at  the  time  of  blood 
withdrawal.  Approximately  0,5  ml  of  blood  was  collected  each  time 
into  an  ozalated  centrifuge  tube  arid  the  plasma  separated  by  centri¬ 
fugation,  One  tenth  ml  of  plasms,  was  placed  in  ?.  small  test  tube 
containing  1  ml  of  10  $  trichloracetric  acid  (TCA),  The  plasma 
protein  precipitated  by  TCA  was  washed  once  with  1  ml  of  10  fa  TCA 
and  its  radioactivity  counted  by  a  well  type  scintillation  counter, 

10 


flam*  protein  content  was  determined  by  refraotooetxy,  HypojiyseCt- 
W  was  carried  out  through  the  external  auditory  oanal.  Adrenaleotosgr 
end  adrenomedulleotomy  were  made  through  doroal  approach. 

The  neurohypophysial  pronarc.  felons  used  v/ore  Pitressin  ( Farke , 

Davis  &  Co.)  and  Synthetic  Lysine  Vasopressin  (Sandoz).  TSE  used 
was  Ambinon  (Organon).  Other  hormone  preparations  employed  were 
Cortisone  acetate  (Nippon  Merhk  Benyu  Co,,  Ltd.)  and  Cor trephine 
(Organon).  L-thyroxin  was  supplied  by  Takeda  Pharmaceutical  Co. 
Phenoxybenzamine  hydrochloride  and  guanithindine  used  for  adrenolytic 
agents  were  Dibenzylir.e  (Smith,  Kline  &  French  Labs.)  and  Ismelin 
(Chiba),  respectively. 

3.  Results 
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a.  Level  of  PB  J  1  in  the  peripheral  blood  during  the  repeated 
blood  collection^.  When  the  blood  collections  were  made  at 
24-hour  interval,  PB^1!  fell  exponentially  with  time  as  illustrated 
in  Fig.  1.  The  mean  of  PB^I  level  of  11  rate  24  hourB  after  0  time 
was  85  of  that  at  0  time.  If  the  blood  collections  were  made  at 
2,  4»  6  and  24  hours  after  0  time,  the  PB^I  for  the  first  24  hour 
period  was  maintained  approximately  at  the  same  level  as  that  at 
0  time  or  rather  tended  to  elevate  above  the  initial  level  (Table  l)» 
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If  the  rat  was  hypophysectomized  24  hours  after  the  y  I  injeotion, 
i.e.,  24  hours  before  0  time,  the  plasma  PB^I  concentration  during 
the  period  of  blood  collections  needs  the  presence  of  the  normally 
functioning  thyroid  gland  under  the  pituitary  control,  and  in  some 
cases  the  gland  seems  to  secrete  more  hormone  than  sufficient  to 
maintain  the  initial  level  resulting  higher  PB^^I  value  than  the 
initial  concentration  (Table  l).  The  pattern  of  the  plasma  PB^^I 
during  the  period  of  repeated  blood  collections  wa3  not  modified  by 
methyl thiouracial  (Table  2),  4  mg/lG';  g  body  weight,  given  sub¬ 
cutaneously  45  minutes  before  0  time,  excluding  the  possibility  of 

involvement  of  organic  conversion  of  iodide  by  the  thyroid  gland  in 

131 

the  process  of  maintenance  of  PB  '  I  level. 
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i*  fewepathetio  influence  on  the  plasm  PB131!  level  daring  tha 

repeated  blood  collections.  Sine*  the  prooedure  for  the  U«et 

withdrawal  is  stressful  stimulus  to  the  rat,  it  may  he  followed  by 

(Stimulation  of  the  sympathetic  nervous  system,  Therefore,  the  effeot 

of  adrenolytic  agents  on  the  plasma  PB  J.  was  investigated  first. 

The  rats  were  injected  intravenously  with  1  mg  per  100  g  of  Dibenzyline 

18  hours  before  0  time  and  the  blood  waa  taken  at  2,  4,  6  and.  24  hour 
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intervals.  As  shown  in  Table  2,  the  pattern  of  plasma  PB  ^  I  level 
was  not  modified  by  Dibenzyline, 

The  effect  of  Isuelin,  2  mg  per  100  g,  given  intraperitoneally 
24  hour 3  before  the  experiment  was  also  examined.  The  means  of  4  and 
24  hours  ?B^'’“I  values  in  the  Ismelin  treated  rata  were  lower  than 
those  of  control,  but  no  significant  difference  waa  observed  In  the 
2  and  6  hour  values  (Table  2). 

Observations  were  made  in  the  rats  in  which  adrenal  medulleotcoy 
was  performed  2  weeks  prior  to  the  experiment.  Shamly  operated  rate 
at  the  same  time  were  served  as  the  control  animals.  As  shown  in 
Table  2,  the  PB^I  level  at  each  time  interval  was  not  different 
between  the  medullectomized  and  the  control  rats. 

Epinephrine  in  a  dose  of  24  pg  per  100  g  body  weight  was  injected 
into  a  group  of  rats  at  0  time,  but  this  procedure  did  not  change 
the  plasma  PB131!  pattern  during  the  experimental  condition  employed 
(Table  2). 

These  results  suggest  that  the  adrenal  medulla  and  other  sympathetic 
nervous  system  may  not  affect  the  plasma  FB*3*I  level  during  the  minor 
surgical  stresses,  or,  if  any,  the  sympathetic  system  other  than 
adrenal  medulla  might  play  some  role  favoring  the  maintenance  of 
PB131!  oonoentration. 
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c.  Effect  of  vasopressin  preparations  on  the  Plasma  PB  I  level 
in  rats.  Plasma  PB^I  level  was  reported  to  piss  by  admini¬ 
stration  of  vasopressin  preparations  in  rabbits  (8)  apd  mlop  (12). 

<5n  the  contrary  to  these  reports,  the  plasma  PB’*’3’*'!  level  fell  aa 
rapidly  with  time  as  seen  in  hypophyseotomized  rats  when  100  nil  of 
Pitresein  per  100  g  body  weight  waa  subcutaneously  or  intraperitoneally 
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I 
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Injected  into  re.to  p,t  0  time  (Table  2),  A  subcutaneous  injection 

of  lysine  vasopressin  in  r,  dose  of  100  raU  per  100  g  body  weight  at 

l^l 

0  tine,  however,  did  not  suppress  the  PS  '‘I  level  under  the  sane 
experimental  condition.  In  order  to  investigate  whether  this  inhi¬ 
bition  by  Pitressin  is  mediated  through  the  suppression  on  the 
pituitary  TSH  secretion  or  not,  50  mTJ  per  100  g  body  weight  of  TSH 
was  given  into  the  rats  intravenously  at  0  time  with  or  without 
Pitras3in  or  synthetic  lysine  vasopressin.  As  shown  in  Fig.  2, 
Pitre3sin  100  mU  per  100  g  body  weight  3semed  to  suppress  the  rise 
of  PB^I  due  to  exogenous  T3M,  though  statistically  not  significant, 
while  lysine  vasopressin  had  r.o  effect. 


Although  this  rasrut  can  net  completely  exclude  the  suppressive 
action  of  Pitres sin  or.  the  pituitary  gland  to  secrete  TSE  under  the 
experimental  condition  used,  it  indicates  that  exogenous  Pitressin 
might  inhibit  the  TSH  action  to  elevate  the  plasma  level. 

However,  this  inhibition  might  be  exerted  in  the  thyroid  gland  or 
resulted  from  Pitressin' s  peripheral  influences,  i.e.,  an  increased 
excretion  or  degradation,  or  increase  in  the  distribution  space  of 
PB^^I.  In  order  to  clarify  these  possible  mechanisms,  the  rate 
given  carrier  free  ^•"^1  were  hypophysectomizea  24  hours  thereafter 
and  the  effect  of  Pitressin  was  investigated  24  hours  after  the 
operation.  There  was  no  difference  in  the  plasma  PS  ^  I  levels  at 
2,  4,  6  and  24  hour  intervals  between  the  hypophysectomized  control 
and  Pitressin  injected  animals  (Fig.  2).  This  indirect  method  may 
make  it  unlikely  for  the  extrathyroidal  influence  of  Pitressin  to 
account  for  the  suppression  of  PB^^I  level. 


The  plasma  protein  concentration  wan  also  measured  on  the  samples 
obtained  at  2,  4,  6  hour  intervals.  In  the  control  group  of  rat 
subcutaneously  injected  physiological  saline,  0,1  ml  par  100  g  body- 
weight,  the  plasma  protein  concentration  was  lower  in  2,  4»  a*nd  6 
hours'  samples  than  the  initial  one  indicating  .hemodilution  by 
repeated  blood  collections.  On  the  other  hand,  a  subcutaneous 
injection  of  Pitressin  in  a  dose  of  100  mU  per  100  g  body  weight 
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led  to  rather  an  inorease  in  its  concentration  at  2  hour  time 
(Tig.  3)»  These  faots  infer  that  Pitressin  did  not  cause  hemodi- 
ltttion  in  the  rats  under  the  experimental  condition  used  resulting 
in  a  fall  of  plasma  PB^^I  concentration. 

Theee  results  may  suggest  that  exogenous  Pitressin  inhibited  the 
1*1 

release  of  PB  J  I  from  the  thyroid  gland  into  the  general  circulation, 
though  its  suppressive  influence  on  TSH  secretion  from  the  pituitary 
gland  could  not  be  entirely  ruled  out. 

£•  The  effect  of  intravenous  infusion  of  Pitressin  and  synthetic 
lysine  vasopressin.  The  findings  on  the  stimulatory  effect 
of  vasopressin  preparations  on  the  circulating  thyroid  hormone  level 
made  by  other  investigators  (8,12)  were  carried  out  by  injecting 
the  neurohypophysial  hormone  into  animals  intravenously.  To  ob46PY* 
whether  an  intravenous  infusion  of  Pitressin  or  synthetic  lysijie 
vasopressin  results  in  a  rise  of  the  plasma  PB1^1!  in  rats,  these 
preparations  in  a  dose  of  100  mU  per  100  g  body  weight  were  Infused 
into  the  external  jugular  vein  over  1  minute  period  at  0  time. 

This  procedure,  however,  failed  to  induce  an  elevation  of  plasma 
PB^^I  during  the  period  of  observation,  but  was  again  followed  by 
the  suppression  not  only  in  PitresBin  but  lysine  vasopressin  treated 
animals  (Table  2). 

£.  Effect  of  ACTH.  Since  vasopressin  in  the  dose  used  in  these 
experiments  provokes  ACTE  secretion  from  the  anterior  pituitary 
gland  whioh  may  induce  thyroidal  suppression  (6),  the  suppressive 
effect  of  Pitressin  on  the  plasma  PB^^I  level  might  be  mediated 
by  ACTH  release.  In  an  attempt  to  clarify  this  question,  4  mU  of 
ACTH  (Organon)  per  rat  was  injected  into  the  jugular  vein  of  rat 
at  0  time.  ACTH  injection,  however,  did  not  suppress  the  plasma 
PB151!  during  the  period  of  observation  (Table  2). 

£.  Effect  of  exogenous  L- thyroxine.  EB^I  levels  were  followed 
up  in  the  L- thyroxine  treated  rats.  Twenty-four  and  48  hours  after 
the  rate  were  given  oarrier  free  they  were  injected  sub¬ 

cutaneously  with  50  pg  of  L- thyroxine.  Zero  time  was  set  up  72 
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hour 3  after  Injection  and  'blood  collections  were  made  at  Aorta* 
intervals  in  this  experiment,  i.a.,  at  JO  mins.,  1,  2,  4 »  and  6 
hour  time.  Maintenance  of  plasma  PB  y  I  level  at  rather  higher- 
thsn-the-vinitial  value  was  observed  in  these  rats,  indicating  no 
inhibitory  effect  of  exogenous  L- thyroxine  on  the  plasma  PB^^I 
concentration  under  the  experimental  condition  used  (Table  3)» 

The  close  of  L-tbyroxina  was  thought  to  be  sufficient  enough  to 
suppress  the  endogenous  TSII  secretion  in  the  resting  states,  whioh 
was  indicated  by  as  low  cpm  of  the  plasma  of  these  rat  at  0  time 
as  that  of  hypophycectomized  ones.  If  Pitressin,  in  a  dose  of  1  U. 
per  rat,  was  given  intravenously  in  these  thyroxine  traated  rats, 
a  suppression  of  the  plasma  PE1^!  levels  was  seen  (Table  3). 


4.Diacuo3ion 


Many  oontroversial  reports  have  appeared  dealing  with  the  influeno* 

of  stresa  on  the  thyroid  activity  in  man  and  animals.  The  stress 

seems  to  induce  the  thyroidal  activation  in  some  cases  and  not  in 

another.  No  explanation,  however,  on  the  factors  governing  the 

stimulation  or  irMbition  has  yet  been  made.  In  the  control  experi- 
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ments  reported  in  the  present  paper,  the  plasma  PB  I  levels  during 

the  repeated  blood  collections  were  considerably  higher  than  those 

of  the  initial  values  in  some  rats.  In  spite  of  a  constant  condition 

in  the  animal  room,  there  seemed  to  be  also  a  systemic  difference 
131 

in  the  plasma  PB  I  pattern  between  different  groups  of  rats. 

The  plasma  PB^I  levels  roughly  exponentially  fell  with  time, 
if  the  blood  collections  were  made  at  24  hour  interval.  Since  the 
first  blood  collection  is  already  a  stressful  stimulus  to  the  rats, 
the  decay  of  plasma  P2  y  I  concentration  right  not  be  the  same  as 


that  in  the  non-treated  rats.  However,  the  repeated  stimuli  for 

collection  of  the  samples  at  2,  4-  6  and  24  hours  caused  a  maintained 
_ ISO 

PB  '“I  level  for  the  period  of  experiment  which  departed  from  the 
1 51 

pattern  of  Pb  I  level  in  the  24-hour  interval  blood  collections. 

Hemodilution  daring  the  repeated  surgical  procedures  excluded  the 

iy, 

possibility  that  the  maintained  or  higher  PB  •  “I  values  right  be 
due  to  fcsmooonceatvation,  Failure  of  the  maintenance  of  plasma 


♦ 


15 


JS^XI  under  an  identical  experimental  oonditictt  in  tit#  ttfpl* 
physeotomized  rats  suggested  the  necessity  of  the  presence  of  the 
aPf®n3,|Ly  thyroid  for  th§  maintenance  of  These 

1  fMtfl  Indicate  that  th§  minor  ajingical  procedure  under  ether 
anesthesia  with  blood  withdrawal  caused  a  thyroidal  aotivation,  if 
the  plasma  FB^'I  level  reflects  the  thyroidal  function.  Or,  if 
the  stress  caused  both  thyroidal  activation  and  inhibition  simujw 
taneously,  the  former  must  have  been  induced  more  predominantly 
than  the  latter. 

There  was  no  significant  difference  in  the  PB^I  pattern 
between  the  first  and  second  used  groups  of  rats.  But  that  found 
in  the  third  used  rats  clearly  demonstrated  a  considerable  thyroid 
activation  comparing  with  the  fromer  groups  (Table  l).  Although 
a  systemic  difference  ir:  the  thyroidal  response  to  the  stress 
between  the  groups  can  not  be  ruled  out,  it  might  be  also  possible 
to  postulate  the  adaptation  of  the  rats  to  the  stresses  resulting 
in  an  escape  from  inhibition  of  the  thyroid  by  the  repeated  stress 
(6)  with  the  predominant  manifestation  of  its  stimulatoiy  influence. 

Many  investigations  on  the  effect  of  the  sympathetic  nervous 
system  and  catecholamines  on  the  thyroid  function  were  made,  and 
again  controversial  findings  reported  (4,10,15,14)*  In  this  experi¬ 
ment  reported  here,  they  were  found  not  to  produce  a  critical  influ¬ 
ence  or  the  maintenance  of  plasma  FB^”l  concentration  under  the 

experimental  condition  used,  though  guard thiadine  administration 
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resulted  Ip  s,  flight  inhibition  on  the  FB  I  level. 

Although  the  activation  of  pituitary-adrenal  axis  has  been  reported 

to  suppress  the  thyroid  function  (7,10,11),  it  did  not  seem  to  plsy 

151 

an  important  role  in  the  mechanism  of  the  FBI  maintenance  during 

the  minor  surgical  stimuli  The  adrenal eotomized  rats  off  cortisone 

15’ 

failed  to  maintain  the  H3  ■  ~I  level  during  the  repeated  blood 
•Collection,  however,  at  present  it  is  difficult  to  conclude  on 
whether  it  was  result  of  the  lack  of  adrenocortical  Steroid  or  the 
.secondarily  induced  change  in  the  body  of  rat. 
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I#  U  very  interesting  to  not*  bo  lioaMtMlio  iftiH  i#  iaggllMI 

fcthyrcgcine  on  tho  PB1  *  'I  pattern  during  the  reptated  hioOd 
tiotw.  The  initial  FS^1!  levl  in  the  l-thyroxlne  treated  rata 
aa  low  os  hypcphys e o tool zed  ones  indioatea  the  thyroidal  suppression 
in  the  resting  status,  The  thyroxine  treated  rata  demonstrated 
the  same  PB151!  pattern  during  the  experiment  as  the  control  animals, 
while  the  hypophyaectomized  rats  failed  to  maintain  the  FB  '  I  level. 
Three  possibilities  to  explain  these  phenomena  may  be  considered! 

(l)  There  was  no  TSH  in  the  hypophysectomized  rate,  while  the  T8H 
content  in  the  pituitary  gland  of  1-thyroxine  treated  rate  markedly 
increased  (10) .  The  stress  provoked  the  release  of  pituitary  TSH 
breaking  through  the  barrier  made  by  exogenous  thyroxine  in  the  doaa 
used  resulting  the  thyroidal  activation,  (2)  The  inhibitory  effect 
of  exogenous  L- thyroxine  on  the  pituitary  TSH  releaee  wae  no  use 
for  the  release  provoked  by  the  stross  used.  (})  The  failure  of 
maintenance  of  plasma  PB^I  in  the  hypophysectcoiaed  rate  wae  net 
directly  related  to  the  lack  of  endogenous  TSH,  but  resulted  from 
secondarily  induced  charge  in  the  body  of  rat  following  hypophyeeotsy. 

The  possibilities  in  (l)  and  (2),  however,  need  another  hypothesis 
that  the  stress  provoked  TSH  release.  This  hypothesis  is  true  If 
the  stress,  is  cold  stimulus  (5),  but  no  available  data  has  been 
obtained  with  regards  to  other  stressful  stimuli.  As  far  as  hypo- 
physectooy  is  concerned,  the  operation  was  performed  only  24  hoars 
before  0  time.  The  gland  showed  eh  excellent  response  to  exogenous 
TSH.  The  thyroid  may  not  bo  considered  to  be  extremely  hypoaetive 
in  oomparisen  with  that  of  L- thyroxine  treated  rats. 

Another  interesting  finding  is  the  inhibitory  effect  of  Pitresein 

on  the  plasma  PB"'  I  level,  Pitrenain  did  not  induce  hemodilution  ’ 

to  acoount  for  the  fall  of  P3^I.  Other  extrathyroidal  action  of 

Pitres 3in  may  also  be  excluded  from  the  probable  mechanism  of  the 
11’ 

plasma  Fj3  ^xI  suppression  (see  Results),  The  tendency  of  this  hormone 
to  suppress  the  ri3e  of  PB'  I  produced  by  exogenous  TSH  might  indi¬ 
cate  ita  direct  inhibition  of  the  thyroid  activity.  The  inhibition 
might  be  mere  markedly  demonstrated  if  a  smaller  dose  of  TSH  was 
employed  to  avoid  masking  th9  inhibitory  effeot  of  Pitressin  on 
the  TSH  aotioa,  if  any,  by  the  overdosago  of  exogenous  TSH, 
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On  tte  otter  tend,  synthstie  lysine  niayiwto  suteutansBSrty 
injeoted  In  tho  cams  lose  m  Pitressin  showed  no  offset  on  tte  plaSMa 
PB1*1!  levels.  The  rise  of  PB1*1!  following  TSH  administration 

In  the  hypophyaeotomized  rata  waa  not  affegtgd  by  it  either «  Hof" 
ever,  the  intravenous  infection  of  lysine  vasopressin  veil  »uppr>Sffd 
this  FE^I  level3,  This  may  indicate  that  the  biologioal  activity 
of  Pitressin  to  suppress  the  plasma  PB^I  level  ia  more  potent 
than  synthetic  lysine  vasopressin  even  on  the  same  IU  doses, 

Although  no  definite  information  on  the  action  site  of  vasopressin 
to  suppress  the  plasma  PB^“I  level  is  available,  the  following 
possibilities  to  account  for  the  meohanism  may  be  considered  at 
present*  (l)  The  direct  effect  of  exogenous  vasopressin  on  the 
thyroidal  activity  through  its  vasoconstrictive  effect  or  other 
mechanism.  (2)  Inhibition  of  the  stress-induced  TSH  release  from 
the  pituitary  gland  by  vasopressin.  Since  the  Btress  of  ether  inha¬ 
lation  causes  an  increased  blood  flow  both  in  the  anterior  pituitary 
gland  and  the  thyroid  gland  (9),  it  is  likely  that  the  increase  In 
blood  flow  of  these  glands  results  in  an  increased  output  of  the 
hormones.  Vasopressin,  a  vasoconstrictive  agent,  might  possibly 
block  the  vasodilatation  in  these  glands.  However,  there  are 
evidenoes  not  favoring  the  postulation.  Vasoconstrictive  effeot 
of  exogenous  vasopressin  in  rats  doss  not  last  long,  beoause  its 
biological  half  life  is  very  short.  The  suppression  of  the 
FB^I  due  to  vasopressin  is  evident  at  least  for  6  hours.  Unless 
a  temporal  irreversial  vasoconstriction  is  induoed  by  exogenous 
vasopressin,  it  may  be  difficult  to  fully  account  for  the  meohanism 
of  PBX^I  suppression  by  its  vasoconstrictive  effect.  Further,  the 
pituitary  portal  vessels  were  found  not  to  be  affected  by  exogenous 
Pitressin  in  rats  (l). 

The  possibility  that  Pitressin  resulted  in  an  inhibition  of  the 
pituitary  TSH  secretion  through  the  activation  of  the  pituitary 
adrenal  axis  was  ruled  out  in  the  experiment. 

Another  effort  to  elucidate  whether  the  surgical  stress  provokes 
the  pituitary  TSH  release  and  whether  vasopressin  inhibits  it  or  not 
is  the  project  of  study  to  be  undertaken  in  the  future. 
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Tabl'«  1-1 

Control  First  Ussd  Rats 


No.  . 

B.W. 

(e) 

PB13lI 

t 

6  hr. 

2  hr. 

HESSSI 

24  hr. 

1 

190 

100 

78* 

87 

64 

149* 

2 

185 

100 

95 

99 

120 

103 

3 

220 

100 

144# 

139* 

139 

158* 

4 

210 

100 

111 

103 

95 

103 

5 

180 

100 

103 

114 

109 

144 

6 

1-70 

100 

113 

159* 

124 

123 

7 

225 

100 

101 

105 

115 

75 

8 

270 

100 

115 

74 

83 

75 

9 

260 

100 

128 

109 

110 

84 

10 

220 

100 

97 

83 

67 

73 

11 

210 

100 

94 

60 

81 

63 

12 

160 

100 

99 

91 

75 

70 

13 

235 

100 

89 

75 

103 

86 

14 

300 

100 

115 

92 

109 

118 

15 

250 

100 

90 

91 

115 

106 

16 

185 

100 

120 

115 

135 

98 

17 

260 

100 

85 

75 

90 

65 

l&SS 

100 

104i4'0 

99±J.8 

102£9.9 

100*7.1 

■* 

I 
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Table  1-2 


Control  Second  Used  Rats 


• 

*0. 

B.W. 

(c) 

FBl31I 

3 i 

0  hr* 

2  hr* 

4  hr. 

6  hr. 

24  hr. 

1 

325 

100 

93 

86 

89 

100 

2 

310 

100 

123 

105 

96 

105 

3 

210 

100 

125 

128 

112 

105 

4 

270 

100 

101 

101 

97 

109 

5 

265 

100 

108 

98 

85 

109 

6 

225 

100 

87 

103 

84 

99 

7 

245 

100 

118 

109 

100 

96 

8 

210 

100 

122 

115 

92 

106 

9 

270 

100 

124 

99 

97 

89 

10 

230 

100 

105 

85 

111 

90 

11 

290 

100 

101 

97 

91 

92 

12 

270 

100 

134 

128 

113 

81 

13 

250 

100 

1P.1 

m 

90 

59 

U 

200 

100 

92 

90 

69 

90 

*8.1. 

100 

Uli2*8 

105*3*8 

9545*2 

9*5*5 

Table  1*5 


Changes  in  Plasma  PB^1!  Level  in  the  5rd  Used  Rata 


ho. 

B.W. 

(e) 

fb151i  i, 

0  hr. 

2  hr. 

.4  hr. 

6  hr. 

24  hr. 

1 

250 

100 

103 

101 

104 

96 

2 

310 

100 

140 

159 

121 

103 

3 

310 

100 

162 

165 

151 

134 

4 

250 

100 

158 

178 

176 

195 

5 

290 

100 

108 

112 

100 

80 

li+S.E. 

100 

134+12.4 

143+15.3 

130+14.8 

122+20.4 

Mbit  2 

Changes  in  Pl&aeia  PB^I  during  the  Repeated  Blood 
Oaj.>-,ut..i.ona  under  Various  Experimental  Conditions 


H6.of 

Procedure  Rata.  0  hr.  2  hr.  4  hr*  6  hr.  24  hr* 


Control  let  used  17 

100 

104+4.0 

■  99+3-8  : 

102*5.9  I00+7vl 

Control  2nd  used  14 

100 

111+3.8 

103+3.8 

95+?- 2 

94+?. 5 

Hypophyaec-tmny  24  hrs.  1Q 

before  C  hr,,  ?.sx  used  J' 

100 

#* 

90+3.2 

8^+4. 4 

70*2.0 

56±?.7 

Methyl  t>4  ournail  4ag/l00g 

45  mine. before*  0  nr.,1  ‘8 

1st  used 

100 

103+3.7 

102+4.1 

98+5.5 

94+7.1 

Di  b  on  icy  1  dno ,  ixg/l  OOg 

18  hrs. bed  or o  0  hr.,  10 

2nd  used 

100 

101+2.8 

93+2.7 

92+4.9 

98*4.6 

Iscelin,2mg/lC0g  24  hrs.  g 
before  0  hr. ,  2nd  used 

100 

90+2.1 

84+I . 6 

92+9.2 

70*7.0 

Pitreasin  lOOmU/lCOg  s.c.  ^ 

at  1  ni. 

100 

88+1.0 

78+1.7 

72+2.9 

60+3.6 

Pitrooiin  ICKtnJ/lOOg  i.p.  , 
at  0  hr.  let  ured  ~ 

100 

92+2.9 

** 

83+4.3 

73+5.3 

75*4.2 

Synthetic:  ly.-iuo  vaso¬ 
pressin  lC'...-T!/ldOg  s.c.  14 
at  0  hr. ,1st  used 

100 

107+4.6 

99±?«9 

93+3.5 

80+5.5 

Pitres-'.in  j,''wnj/l00g  i.v. 
at  0  hr,  over  1  min.  4 

2nd  used 

100 

86 

75 

70 

62 

Synthetic  lysine  vaso¬ 
pressin  lOOmU/lOQg  i.v.  - 

at  0  hr. over  i  min,  ' 

2nd  uned 

100 

** 

** 

87*3.6 

00*4.7 

<>4*5.0 

ACTH  5  ml’/rat  i.p.  g 

at  0  hr.  C:  j.  nr. -3d 

100 

102+1.9 

97*?.  7 

9fe?.l 

77+3.0 

Bi’  .Ai”en.\?.r:tcmy,  on 

Cftrtioor.e  l,jmg  per  rat,  7 
1st  U‘ 

100 

99±J*2 

92+6.3 

83*4.7 

*# 

72*5.6 

Bil.Adrenal®ri'cniy,  off  g 

cortical*,  1st  used 

100 

79+2.4 

72*3*3 

<>6*5.7 

75*6.6 

Control,  lot  used  - 

Sham  operated  ' 

100 

102+3.1 

91*3.4 

91*5.4 

77±?.7 

Adrencmftaull  eotomy  3  whs.  g 
before  C  hr.,  1st  used 

100 

90+3.4 

87+3*8 

87*5.1 

7$t5*6 

Control,  saiirs  at  C  hr.  * 
in  plac.o  ef  Epinephrine  * 

-100 

IO6+7.O 

94*8.7 

83*7.0 

73*4.7 

Epincplrint,  2C()jg/l00g  g 

at  C  hr. 

100 

990.6 

85*?. 5 

80*2.2 

79+3.7 

*> 


*  P*0,0l  **R«,0+OS 


f 


Table  3 


Plasma  PB^^I  Level  in  the 


L-Thyroxine  Treated  Rat 


No. of 

pb131i  io 

Procedure  Rats 

0  hr. 

0.5  hr. 

1  hr.  2  hr. 

4  hr. 

6  hr. 

Control 

Saline  0.5oc  i.v.  5 

over  2  min.  at  0  time 

100 

125+6.9  15C+4.5  114+6.6  111+3.3  115+4.2 

Pitresain 

1  u/0.5oc  i.v.  3 

over  2  min.  at  0  time 

100 

85+8.2 

94+9.3  91+6.4 

91+9-9 

83 

24 


Fig.  1 

Change  in  PB^I  at  24  hr.  Interval 


PB 

* 

100 

80 

60 
40 

i 

i 

! 

:  \ 

^hyailcol  decay  of  res  corraoiec.. 


I 
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Pit.  i  Pitrsssln  100  nU/lOO  g  s.e.  at  0  tlaa. 

LVP  i  Synthetic  lysine  vasopressin  100  aO/lOO  g  s.o.  at  0  tias 
TSH  was  injected  Into  the  external  jugular  vain  at  0  tlaa. 


6 — &  TSH 
sJ~  %  TSH  +  Pit, 
0—0  TSH  ♦  LTP 


H  Hypophysectcey 
U  Hypophy— ictflsy  +  Pit, 


Plasma  Protein  Content 
During  tho  Repeated  Blood  Collections 


Pi  tress in  100  aU/lOO  g  t.c.  at  0  time. 

Saline  *aa  given  in  the  c:«ntiol  naiaele  at  0  tiaa, 


